The development and availability of reliable and efficient methods for the construction of chiral building blocks are crucial for the synthesis of many pharmaceutical agents and complex natural products. These chiral building blocks can be derived from the chiral pool or by chemical/enzymatic means from achiral or racemic starting material.
(S)-3-(Hydroxymethyl)butane-1,2,4-triol is a flexible, multivalent, scaffold with defined stereochemical features which can be exploited by judicious selection of appropriate protecting groups. Some examples of the synthetic potential of this intermediate are summarized in Figure 1 . Indeed, sugar derivatives (S,S)-4-(hydroxymethyl)pyrrolidine-3-ol, 1 the enantiomer of the common precursor of second-generation purine phosphorylase inhibitors 2 and oxetanocin A, a known antibacterial, 1 (a) Tyler, P. C; Clinch, K. PCT Int. Appl. WO 2005033076, 2005. (b) Karlsson, S.; Hogberg, H.-E. Tetrahedron: Asymmetry 2001 , 12, 1977 -1982 2 (a) Kotian, P. L.; Chand, P. Here, we wish to demonstrate the usefulness of the (S)-3-(hydroxymethyl)butane-1,2,4-triol scaffold in preparing a novel class of homoceramide analogues (Figure 1; D) , which contain an additional methylene group between the Homologation is a classical tool in medicinal chemistry to alter biological properties of endogenous compounds. Salbutamol, for instance, a widely 7 used bronchodilator with agonistic properties for  2 -receptors, consists of a 4-hydroxy-3-hydroxymethylphenyl moiety instead of the catechol ring, which is present in (nor)adrenaline.
Recently, our group reported an expedient route for the synthesis of D-erythro-O 1 -homoceramides 8 (Figure 2; 1 ). An alternative synthetic procedure for this class of nonnatural ceramide analogues was later proposed by Ogino and coworkers. iii. NaBH 4 , EtOH/THF HO Hence, tritylation followed by reduction of the ester and subsequent epoxide opening with 2-lithio-1,3-dithiane 13 produced intermediate 1,3-diol 7 with complete regioselectivity (47% yield in six steps from Disoascorbic acid). Protection of 1,3-diol 7 with di-tertbutylsilyl ditriflate followed by dithiane deprotection with MeI under alkaline conditions and final reduction of the unmasked aldehyde with NaBH 4 gave access to 8 (75% from 7, 36% from D-isoascorbic acid in 9 steps), which represents a unique intermediate from which each of the primary alcohols can selectively be addressed for further modification.
Access to D-ribo-N-homophytoceramide 5 is outlined in Schemes 2 and 3. Mesylation of intermediate 8 followed by azide introduction and trityl removal yielded alcohol 9 in good yield (83%). Subsequent periodinane oxidation and addition of tetradecylmagnesium chloride to the thus formed aldehyde furnished protected azido-Nhomophytosphingosine 10 (40%) as a single diastereomeric form. Since the presence of azides in Wittig olefination has led to controversial results, 16 we opted to transform the azide to a phthalimide in a two step sequence involving reduction of 9 under Staudinger conditions followed by phthalimide protection of the thus formed primary amine, thereby affording intermediate 14 in good yield (Scheme 4; 88%). Org. Chem. 1994, 59, 7944-7946. Subsequent oxidation of the primary alcohol with Dess-Martin periodinane yielded the intermediate aldehyde. Although reaction conditions specifically addressed the E-isomer, Schlosser-Wittig olefination surprisingly only produced Z-isomer 15. Hydrazine mediated phthalimide deprotection followed by acylation with palmitoyl chloride and silyl deprotection with TBAF furnished Z-N-homoceramide 2 (Scheme 5; 59%). Photoinduced double bond isomerisation in the presence of diphenyl disulfide as sensitizer produced, after two recrystallisations, isomerically pure E-N-homoceramide 3 (38%). Finally, hydrogenation of the Z-double bond in 2 gave access to dihydro-N-homoceramide 4 (84%).
In summary, we have reported an expedient route towards a versatile (S)-3-(hydroxymethyl)butane-1,2,4-triol scaffold starting from D-ascorbic acid, a common food preservative. The key transformation in this approach was the introduction of branching through a high yield and fully regioselective 2-lithio-1,3-dithiane epoxide opening. Based on this flexible synthon, we report the first synthesis of (dihydro)-N-homoceramides 2-4. In addition, a fully stereoselective Grignard reaction gave access to D-ribo-N-homophytoceramide 5, which will be utilised in a further study towards the elaboration of its -galacosyl derivative.
